Objectives.To assess the oft-perceived protective relationship between women's asset ownership and experience of intimate partner violence (IPV) in the previous 12 months.
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iolence against women is a major public health issue that violates human rights and adversely affects women, their families, and society. Intimate partner violence (IPV) encompasses aggressive and abusive physical, sexual, and emotional acts, and transcends social, economic, and geographic boundaries. Although prevalence varies within and across countries, meta-analyses show that one third of women worldwide experience some form of physical or sexual IPV in their lifetime. 1 Moreover, women seldom experience IPV as an isolated event, but often experience multiple victimizations, with escalating frequency and severity, detrimentally affecting their long-term health and well-being, as well as that of their children. [2] [3] [4] [5] [6] Although more research is needed on primary prevention, laws and practices that disadvantage women (as compared with men) in access to land, property, and other productive resources, are among the few structural factors significantly associated with IPV at the country level. 7 However, it is unclear whether this relationship holds at the individual level or if the correlation simply reflects larger institutional gender inequalities. If one draws on economic theories of intrahousehold bargaining, the hypothesized direction of the relationship between women's asset ownership and IPV is inconclusive. On one hand, women's asset ownership may be protective against IPV, signaling sufficient economic independence or credible threat for women to discourage IPV or leave abusive situations. 8 Particularly when women have legal documentation of asset ownership and separation laws support women's inheritance of assets, theory predicts that losses to men increase if women were to leave relationships, discouraging perpetration. On the other hand, in societies in which asset ownership is a marker of men's dominance, or when violence is used to control victims, women's property ownership may transgress historical or rigid gender norms, leading male partners to assert their control through violence perpetration. 9 In accordance, theory suggests that this relationship may vary with the degree to which women are economically and socially empowered at a societal or community level across different settings. Increasingly, researchers have examined women's access to economic resources, through employment or cash transfers; however, few studies have examined the relationship between asset ownership and IPV.
5,10-13 Panda and Agarwal first assessed quantitative associations between women's property ownership in the form of housing and land, and the prevalence of physical and psychological IPV in Kerala, India. 14 Findings from multivariate models showed that women who owned assets had significantly lower odds of reporting both types of lifetime IPV, with these associations being especially strong with home ownership. Results were replicated in a later study in Northern India, where women's home ownership again was negatively correlated with lifetime physical IPV. 15 In Nicaragua and Tanzania, landowning women faced less physical and psychological IPV. 16 Finally, women's share of couple wealth, as measured by the value of financial and physical assets, was associated with lower physical IPV in Ecuador and lower emotional IPV in Ghana.
17
Despite this promising evidence, policy and programmatic implications of existing studies are limited because of small sample size and lack of identification of causality in analyses to date. The aforementioned findings from Ecuador and Ghana are the only existing nationally representative evidence, whereas all other studies have limited geographic scope and small sample sizes (n = 155-502). Moreover, not all studies are able to implement the recommended multiple behavioral questions to measure IPV, thus potentially leading to large underestimation of IPV in analysis samples. 17 Finally, all studies fail to account for the endogenous relationship between asset ownership and IPV, largely because of limitations of the cross-sectional data. Therefore, if overall household economic standing is correlated with unobservable factors, which in turn are correlated with women's individual asset ownership or economic standing, unobserved characteristics could be driving the relationship between economic standing and IPV. As a consequence, existing studies are largely able to observe a correlational relationship, without concluding causality.
We add to the limited body of empirical literature by using nationally representative data on women from 28 low-and middle-income countries (LMICs). Our analysis is the first to our knowledge to provide cross-country estimates for the relationship between women's individual-level asset ownership and IPV, by using standardized, validated measures of victimization. Furthermore, acknowledging the inherent biases present in correlational models, we used a matching methodology to address observed sources of confounding of household wealth in the estimated relationship. 
METHODS

Outcomes
We used standardized measures of globally accepted indicators of IPV experienced in the previous 12 months (perpetrated by current or most recent husband or partner): (1) physical or sexual IPV (or both) and (2) emotional IPV. We used 12-month rather than lifetime measures of IPV to mitigate temporal ordering bias when correlating IPV with reports of current asset ownership. Women were considered to have experienced physical IPV if they reported that their partners pushed, shook, or threw something at them; slapped them; twisted their arm or pulled their hair; punched them with a fist or with something that could hurt them; kicked, dragged, or beat them up; tried to choke them or burn them on purpose; or threatened or attacked them with a knife, gun, or another weapon. We defined experiences of sexual IPV as having been physically forced to have sexual intercourse or forced physically or with threats to perform any unwanted sexual acts. We defined emotional IPV as being humiliated, threatened (them or someone close to them), or insulted. Question items varied very slightly across countries. In Pakistan (2012-2013) and Rwanda (2010), questions on sexual and emotional IPV, respectively, were not collected.
Asset ownership questions included: "Do you own this or any other [land/house] either alone or jointly with someone else?" Response options were (1) sole ownership, (2) joint ownership, (3) both sole and joint ownership, or (4) no ownership. Following methodology used to construct indicators of gender-disaggregated asset ownership, 19 we constructed indicators of "any asset ownership (sole, joint, or both)," and "sole asset ownership (sole only)." We constructed aggregate asset ownership (land, house, or both) indicators, as well as disaggregated by asset type.
Statistical Analysis
We estimated country-level multivariate probit regression models and adjusted for demographic attributes and reported marginal effects, with associated clustered standard errors (at the primary sampling unit level). We ran sexual or physical IPV (or both) regressions on the entire sample of everpartnered women in the IPV module. We estimated regressions examining emotional IPV on the subsample of women who experienced either no IPV or emotional IPV only (excluding those experiencing physical or sexual IPV, or both) so as not to mix women experiencing no IPV with those experiencing more severe IPV forms. We controlled for underlying structural determinants of IPV, which are less subject to behavioral choice factors, including individual-level characteristics (5- 20, 21 We excluded never-married women from the analysis because of typically small proportions sampled for IPV modules. Weighted means by country for control indicators are in Table B (available as a supplement to the online version of this article at http://www.ajph.org).
In this analysis, we were interested in how asset ownership, all else equal, affects a woman's likelihood of experiencing IPV. However, unobserved confounders may be correlated with women's individual asset ownership, overall household economic status, and their likelihood of experiencing IPV. Specifically, women in wealthier households may be more likely to own assets, and this may not be as protective as poorer women owning assets, or vice versa. Indeed, the DHS computation of the household wealth index, a standardized measure precomputed in each DHS via principal component analysis, incorporates physical assets, housing characteristics, and water and sanitation access indicators at the household level. 22 Thus, by definition, we would expect household wealth and women's asset ownership to be correlated. Overall, household wealth could also be correlated with several different factors, including gender norms or justification of IPV, which could also predict experience of IPV.
Because we could not include these unobserved factors in our regressions, we accounted for select unobserved confounders by using coarsened exact matching (CEM), matched on the household wealth index. 23 Coarsened exact matching is an improved monotonic imbalance-reducing matching method used to compare a treatment group (i.e., women asset owners) to a comparison group (i.e., women not owning assets). An advantage of CEM is that matching is automated. Thus, the CEM algorithm coarsens the distribution of the matching indicator (household wealth index) into substantively meaningful groups, computes matching, and thereafter retains the original (uncoarsened) values in the matched data. We implemented CEM by using the CEM command in Stata version 14 (StataCorp LP, College Station, TX) to estimate weights and then ran weighted multivariate models. As CEM uses the area of common support between treatment and comparison, our analysis sample sizes are slightly smaller than the full sample in each country (< 1% of sample dropped). For the disaggregated measures of asset ownership, as only 1 treatment can be identified in each model, we ran separate models for land and housing.
We also ran sensitivity analyses on the following subsamples: (1) rural, (2) young women (aged 15-24 years), and (3) by community prevalence of women's assets (clusters with ‡ 50% women's asset ownership, and clusters with < 50% women's asset ownership). For subsample analysis, we considered any asset ownership (e.g., sole, joint, or both and land, house, or both). We chose the subsamples from past literature and theoretical predictions around the relationship between women's assets and IPV. Because land is the most substantial asset in terms of wealth and potential productivity, there is interest in replicating the analysis in a rural subsample in which livelihoods are more closely connected to agricultural activities. 19 Likewise, younger women who may have brought assets into marriages may experience different dynamics in comparison with those who earned or gained assets after marriage. In other words, this sample may represent the possibility of assets acting as a primary prevention mechanism for IPV (if indeed asset ownership is protective). Also, the sample is less likely to suffer from selection bias from separation, divorce, or widowhood over time.
Finally, the acceptability of women's asset ownership may influence the direction of the relationship between assets and IPV, where women in communities with a higher prevalence of women's asset ownership will be better able to leverage this wealth for their own benefit. 7 Conversely, women in communities where asset ownership may threaten customary gender norms may experience IPV from men who seek to reassert their dominance. 24 Because these are subsamples of the main analyses, we dropped estimations with fewer than 500 observations to avoid spurious results. Table 1 provides weighted descriptive means for previous 12-month experience of physical or sexual IPV (or both) and asset ownership, by country. On average, 20% of women reported any physical or sexual IPV (or both) in the previous 12 months, and weighted means ranged from 4.8% in Comoros to 44.4% in Rwanda. On average, 49.5% of women owned assets (solely, jointly, or both) and 20.9% owned assets solely. Asset ownership ranged from 6.3% in Egypt to 85.9% in Rwanda, and sole asset ownership varied from 3.2% in Egypt to 67.0% in Comoros. On average, more women reported house ownership in comparison with land ownership (44.8% vs 34.9%); however, the relative difference between these 2 indicators varied by country. The average correlation between house and land ownership was 0.53, and the average correlation between sole house and land ownership was 0.50, indicating that, although these indicators overlapped, they were measuring distinct concepts. Weighted means of control variables including age, marital status, schooling, household size, urbanicity, and wealth index are provided in Table B .
RESULTS
Multivariate Matching Analysis Egypt, and Malawi, range: Malawi 10 pp; SE = 0.05 to Egypt 46 pp; SE = 0.25). As a point of comparison, and to see if naïve models provided more conclusive results, estimates from probit models with no CEM weighting, but with control for household wealth as a covariate, are presented in Table D (available as a supplement to the online version of this article at http://www. ajph.org ). We also replicated the main results by using previous-12-month experience of emotional IPV and reported these in Table E (available as a supplement to the online version of this article at http://www.ajph.org). Cash transfer literature suggests that threats (emotional violence) may be more appropriate when one is trying to identify coercive behavior to control women or their resources. 12 However, neither of these comparisons yielded markedly different patterns or more conclusive results across countries. Table F (available as a The same was true for younger women; asset ownership was negatively correlated with IPV in 2 countries (DRC and Malawi) and positively correlated with IPV in 3 countries (Burkina Faso, Mali, and the Philippines). Finally, we did not find Comoros (2012) Tanzania (2010) Cambodia (2014) Gambia (2013) Nigeria (2013) Dominican Republic (2013) Namibia (2013) Gabon (2012) Philippines ( Note. DRC = Democratic Republic of the Congo. Value of marginal effect denoted by circle or triangle (with SE bounds). Solid point estimates represent statistical significance (at the P < .10 level), and unfilled point estimates represent insignificant relationships. Data from ever-partnered women aged 15-49 years from nationally representative Demographic and Health Surveys. All models adjusted for background characteristics; coefficients reported in Table C , available as a supplement to the online version of this article at http://ww.ajph.org. systematic evidence that the relationship between asset ownership and IPV differed by community levels of women's asset ownership.
Subsample Analysis
DISCUSSION
We used nationally representative data from 28 LMICs to examine the relationship between women's asset ownership and 12-month experience of IPV. After we accounted for demographic characteristics and particularly the role of household wealth, there was no significant relationship between asset ownership (land, house, or both and sole, joint, or both) and IPV in most settings (20 countries). In addition, hypotheses that these relationships would be stronger or more consistent within rural, younger subsamples or by community-level prevalence of women's asset ownership were not supported. In our main analysis of any asset ownership in Figure 1 , the 3 countries that showed negative relationships (DRC, Pakistan, and Honduras) had no apparent regional similarities, nor did they have relatively higher (or lower) overall IPV or asset ownership levels compared with countries that showed positive relationships. The same could be said of the 5 countries that showed positive relationships in the same models (Burkina Faso, Egypt, Jordan, Mali, and Nepal).
These results raise a cautionary flag that the relationship between asset ownership and IPV is likely to vary significantly by setting, and thus applying findings from one country (or setting) to another, is not warranted. These conclusions are largely shared by a review of IPV and individual and household-level economic empowerment, which found Haiti (2012) Philippines (2013) Gambia (2013) Nepal (2011) Togo (2013-2014)
Burkina Faso (2010) Malawi (2010) Gabon (2012) Namibia (2013) Rwanda (2010) Mozambique (2011) Zimbabwe ( a range of protective and risk relationships, varying by context and methodology utilized. 25 The only overlapping country between our analysis and previous empirical research examining this relationship is Tanzania, where we found similar protective effects for any land ownership (Figure 2) , as did Grabe et al. within a smaller sample of 225 women. 16 Furthermore, qualitative work in Tanzania indicates that women's land ownership was a pathway for women's economic empowerment, and raised perceived status and respect of women. This conclusion is not surprising, in light of the large literature on gendered asset ownership, particularly land, and its connection to women's financial well-being. [26] [27] [28] [29] Despite the similar effects in Tanzania, the lack of conclusive findings from our analysis showed the limitation in making recommendations with crosssectional country-specific data. In fact, qualitative evidence from partnered women displaced by conflict in Colombia showed that house ownership and labor force participation did not increase women's agency, as these were often found to transgress gender norms and increase opportunities for conflict in the relationship. 30 It is equally likely that the diverse patterns observed between IPV and asset ownership we find are a function of unobservable bias, in addition to reflecting variation in behaviors across countries.
Limitations
Our cross-country results raise several questions and limitations. First, the data's cross-sectional nature limits identification of In addition, women's ownership of key assets, including land and housing, may be a means to exit abusive relationships, and this process cannot be captured at a single point in time or over the short term. Alternatively, when women are tied to immovable assets, they may be at increased risk of violence. 30 In addition, DHS indicators of asset ownership are limited; they do not account for length of ownership (including whether a woman entered a union with assets to her name, or received them after marriage), or the value of assets. Finally, we do not have relational measures of asset ownership from men in the same households, as men typically are surveyed in alternate households as IPV modules. Thus, we are unable to construct comparative measures of asset ownership, rather than for the woman alone, or investigate how or if survey design components regarding asset comparisons matter. 31 
Public Health Implications
Improved methodologies to identify causal relationships are key to future research and understanding if enacting policies that allow or promote women's ownership or inheritance of assets are promising ways to prevent IPV. One way to identify causality at the micro level is to evaluate programs that transfer assets or give property rights to women-for example, Building Resources Across Communities' (BRAC's) Targeting the Ultra Poor program, 32, 33 which transfers productive assets, including livestock, to women, or Landesa's women's land titling and microplot allocation, 34 both which operate in a number of LMIC settings. To our knowledge, there have been no rigorous quantitative impact evaluations of asset transfer or land titling programs to women on indicators of IPV in LMICs; however, qualitative work in Kenya examining violence dynamics following a community-led property rights program suggest promising results. 35 We advocate for these and similar interventions to include IPV measures in their evaluations, when feasible, to help understand how to leverage entry points for addressing duel goals of increasing women's economic empowerment and reducing IPV. In addition, future research should exploit natural experiments to identify causality linking asset ownership to IPV to expand the evidence base. Finally, research is needed to understand how different types of women's economic empowerment affect IPV in different contexts, including circumstances under which women may face backlash on the path to freedom from violence. 
